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T-tt> /X^7tft , ^< ft-SfcfclcBflS < ££5. 0 2 3 liSfeft£S«lcrt LTSfilcM 

UK!: frftfrh* 
[ 0 0 4 8 ] 

TfelctiR (#) , G (ft) , B (») *> = fea«S£LTi>**«* Z60Hfe<^7^. IffeT 
tt#HJ*«5r(l6/2ofcC tfrh. fife*T.ttflJl<?>^ife^*»*»LT*{li*Hmc t 
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*§fl3$lcgfl?2*U iftlT^^li6 0 4 ic tIc 6 0 3 £ 21 £ Gift* Y fij k ¥ ft ic £ 4 
J: 7 ic AW U iBli^^JIcfclt^SWTt^^oS^^C CD^>7 6 0 5 tfjfetSC k Ic £ 

7*-5MiEi6 ( b ) * 7 ic?: . z<nYiift<»mift<r>T-9*tfimW:mmw.-z-¥nit 

> 5 6 0 5£S#x6 0 4 leWLTfflttASlcXftlSnc^fASiiT. ftiUfc*>il£*fT7 . C 
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C«f-n»), 06 (C) ^ (2) lc&fc5;fc!BMtf 6 0 1k. ( 1 ) * V ( 3 
) \z$>rzZffi&&^B:®ift6 0 2 k^mgiJ-fS C k **T-§ -£». cw^jffitfflv^k, t£ 6 

7t*fi^i-**^«k 0 , 6 0 I tffiih&7f&m& 6 0 2 k * E »£fl S'J t £> C 
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*tt««tt*i|*aj Ufc^T*)tffl3tffl l 0 5&VC CD^>7 1 0 4 <?>»ift k ffeft 

^jawk%±«>, »5tffl7tasic ck zmft-gmfttz. m^tm^tm 1 05tccD^i7 1 

0 4 fc*-#fc3**C fcfc J: oT, 1 0 7 ***** 3 ftfcfcK* Htt 

T'§ -S^T, 0 7 kfltftSUai 0 8*fll*lC-»3#4Ck6*T§*. 
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[ 0 0 5 6 ] 

[HffcflJ 1 ] 
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JXC. 02 (A) lC7F-fJ:7le, ^*)gffl^i»#JR 2 0 2 *!HWiBk LT. 
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5t-fe>^ 2 0 6 11. «*S B B B **iM 2 0 2 a»«bj£it<?*l43fc*§3fc?4/i*>.::ffli*4 
. ±ft&M 2 0 4 i:S.Stt*&tfi$2 0 7 i: £ E SUf 4 tz*>\z li , ^ft L fzKS. t JtS "/J 

h7U-K. 7thh7>y^y, 7 t h I C 5; ir£#if -5 C t ft*T§ 4. ifc. Tt-b 
>^ 2 0 6 li cilblcmb-f > CCD, CM0St> + , ftm^iifgW* irfcleUf tfflu 
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2 >bi c, 7fe-b>^206<?)MIH^7fe (ftffljfc) *atllf-f* C fc ic J: o T , J: >) Mlc* 
SS«lsS 2 0 4 fc&Attmtftt 2 0 7 *ttib"r-S C t V^mic £4. f CT\ ft-tr> ^ 
2 0 6 trt^L^7t^PS7t-b> *i-*m^Z Z t frT'B 4. 
[ 0 0 6 3 ] 

*«0«ffl5«ttH 7*fflv*T»W*4. U--f J6ES7 0 1 ^«bajfcU 

ttsjamstsitfiii 7 o 2 icjhw ^ n* * ? t-r-s. mftfaicn, i -fugg 7 0 1 1 

LT'fUL-f^ffluS, -£BIJUi.ilclSaS-*4* , J 7 h 7 0 3 £ t --f <7>7tJ&±lc^ 
■ +4. & ir^75v££ffl^T, ^^fiSlcpaWS 7 0 2 ic u -f^Mti. El 7 (a) T- 
li. -£M«lcimi-4 x >) v h*fflofc"fl**LTv>4. «HWiii7 0 2**>JKW3*i 
fe5tll*-b> ^ 7 0 4 TSft So fc-fe:/-* 7 0 4 li, 0J;cliI3 7(b) lc^1-$ii£ft 
*>. 7th^t-h\ 7thK7>xX?. 7 t h ] C irfcfflufc^Tfc&T 7 0 5 t 

, sawffiicsHws ti^Tt^Miifl t mwitzfxffiftnfrzn*) mt^^^^y f * ? 7 0 6 
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ftliML, **>*SL#*>a*tt»v>. -75. 7c^S^t5)ili^ H e H 't4^^^^ tJt$^LT¥ 
«tt#lSv*fc*>S&#tf>*«ttftv*. &oT, [3 5 13 7 (c) lc*-f.fc7lc, 
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JB (3 2 Ic^fI- «k 7 ic. myt^^ytM 2 0 8 ic J: 4f3fctff 7 . 
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C 7 L T , M£ffi^±**&M*S7\:L, f *>&II**>Ig*fT 7 C tic i,T, C 
^>««ICTF T*ftM1-4C t Jb*T-§ 4o 
[ 0 0 6 7 ] 

WfTtfiU^fctiCH'Tii. f<7>£#>. (I) #-6**5*: 4 9 , 
wf^Iliii^f t 44 , (2) *«S4Sttk:£b*T«#*ff 7 c fc**T§4fc*K S 

^tf^T§i">i < 4 4o 

[ 0 0 6 8 ] 



*mmm&* mmwmts* umnnmwt &z ft*. 

* H Sfe 0J Tli u - ¥ £ ffl v > t * JB S $H ffi t & H tt * P< tt * ft as t s $ * * L T v ^ 6* , 
[0 0 6 9 ] 

*HJt«TlilRft%«*^«>T*fi«{l(tt«fiK*ttajLTv^**, JxW5fctf>& 

[Hfi£0J2] 
[ 0 0 7 0 ] 

*HJfc0JTtt, *f|lfl*fflv>TftillLfcCMO SI h 7 > x X 7*>fFi£j§1l£m£ffln 
[0 0 7 1 ] 

13 8 (A) 11. M 8 0 0 ±lcff^L£# a H B M-f-i?#)i 8 0 2 left LT« U --f?fl 

A fc jSB * « ^ C^Jtt^K IB «b Jlfcff W3§S* t * . 
[ 0 0 7 2 ] 

08 (B) \Z7jk-f * 7lC 46ttHia«W't6£fi8 0 0 ±CT*ft«8 0 1 fc^i***. 
*HMT-tt. £ffi8 0 0 4: LT #7 A|«fflu§. ftfc, c:T)flv^i«ii:tt» '< 
'J^^t-H^^, 3 -» -f&#7 *ft £rtf>#7 ^11, E3S£«L -te 5 
3 v ? xlS. u xli^ ir*ffl^4 C k * . PET (Pol yet 

hylene Te r e ph t h a 1 a t e : *UH>f i- 7 y 7-h) , PES ( 
PolyethersulPhone Res i n : t;'Ji-f s PE 

N (Polyethylene Naphtha late:* <) if i>f 7H-h) 
l:«^^5^7 '-i *SrirK:ft*3n*^*IHfll*flllfl«:i-*3S«ttx 

-ft 95 ic f&*> k JtK L T it n <E |Sj \z 3h h MLH Ic St £ M 5 *> ? 

[ 0 0 7 3 ] 

T*feR8 0 l ti , Stic 8 o o ic# i ti* * h o utt £<7>T>i 77 ^h^t >i 77 -j ±3i 
L . ¥W#*?*>«tt£SB««;fcl*-*-*>*R <-fc*>lcftlt*. C 

li ifctt«Ji«i»*>^? ftTt *Hffc«Tli, X?CVDS (Chemi c a 
1 Vapor Deposition: ft^m«:flv£) fcffluTgfl:»fl:li£/gfc 1 
0~ 4 0 0 nm<7>HJ¥lcft£ J: ? iCflfclgLfc. 
[ 0 0 7 4 ] 

ftfc. S«8 0 0 tLT, #7 ?1CT^77 'J^Jl^ 

t* 77 >)±m&mii*&')r% 9 t <b £ lEftTl* 4 Sffi*ffll*TV* ^**tf)j£» 
*l» <-fc#>lcT*felR*»H-* C i: tt*«iT*4 *v E^MftkM^/ B ir|2J 
Hlcft*>ftv>S«*fflv**Ji£lc IJ<£-f Lt,T*K 7 0 1 *ftl+ *<fcgttftu. 
[ 0 0 7 5 ] 

iX^T-. THLR8 0 1 _tfc:#M¥JH*«8 0 2 *Bf£?Z. #BK¥i>#«7 0 2 tJ 
. fijB^f (^'<';{"J>ya. LPCVDS, ^5X7CVDS4ir) let 9 , 2 5 
~1 OOnm (#J;L<li30^60nm) ^)Jin-tfMt5. c :Tffloi#aSfJ| 
ftJSli. HM^?'> 9 zi y r ji ^? - u% £-£m^ % Z £ i)*T'% it* . z zx-itam^m^ 
x'J^r^-^^fflu^^, A<^«Rtt 0 . 01~4. 5ato 

mi c%|g-?iS:t*«!ifUv^. 
[ 0 0 7 6 ] 

8Sv>TI3 8 ( C ) ic^-t d: 7 U -^T^-;tilS£ffl^T^IIM-t*?#lj| 8 0 2 ic 
U --^8 0 3 *JiW LT«flffc*ff 7 . *H«SWTIi. l/-f803tLT> 3SIto^Jr<^ 



flil 0 3 0~ 1 0 6 4 nm, %.MHk&<?> ** 3 OnraSlttAi. C 

u -VftESl*J<?)^*UK^iBffllc«J: ,T> "j"DM5 15~5 3 2 nm> ffegft^^^ 

ft^ilS* 1 1 5 nmg®«>S-iSilRlc$»L, y ') > K 'J a >l I > X 8 0 4 TS7fc£fro 

[ 0 0 7 7 ] 

C C T-mif tz I - *nzm*> f , S a p p h i re. YAG> t?;'>^YAG> -fe 9 
5 v * *Y 2 0 3 . KG W, KYW. MgjS i 0 4 . YLF- YVO|. itUGdVO^ 
^SIC Nd. Yb, C r . Ti , Ho! E r *> K h *o-f o ifclURR* 

fin Ltz l -fagS¥*fflv^4 c t jb*T'§ ftgft^isJl*Ei-f4fe«>. SRwH-'O 
h tmnLfzl -fSi^ffliK u --f mSHi:?* C tfrtifZ Ui^. *«o«t N Ti : 
Sapphi re^-f^i7i:, 1 m%<r> K->o h T#-&^^Jg*5T^lc -f 4 U - V 
ifc, L--f8 0 3tt» &fro«MM^lc =k 9 iS5g3i£lc$$2 4*? 
. #3IMT-IJ. u--f 8 0 3 \SimMK^m=f-lz* *)%2 mfflfclzn&Z nx^Ztu 

[ 0 0 7 8 ] 

3 ft 7 0 5 t« *S SI 7 0 6 fcfe, 098 (A) lefc 

u -V"iaW^|S|ttY^I»JT*5. oH, 08 (C) icuiti u -^satt^lSlttlftBB 
ic lit & 75 IS] T- & h . 
[ 0 0 7 9 ] 

08 (D) icfcoT, 3gffc0>]|$JtB*£tfc#l 1 fclBWlc, u -«rtr-z**> JHWic 
±->T^*$ftfc*«ft«tt8 0 5 t £Htt*&#«8 0 6 ic, HfefcMT*)*!**^ 
Ttt tzlt I -Vic 8 0 7 £M L . ixW7t8 0 8 *m%.?Z Z t \z J: oT»a*«MlR** 

0 7 <7>7t3K. is «k ^Jxtt7t8 0 8 £fMJ1--5 -t > 4 -> t . iJ££L&6* 
-bSftffl 8 0 5 C^b*4:i:ii*T*«. 

[ 0 0 8 0 ] 

M8 0 9 h (09 (A) ) . £<blc, C *> fttt*>#i&#lg 8 0 6^^7*7 ic 

r-hffe«Jg8 1 OtJKlSti (09 (B) ) . 
[ 0 0 8 1 ] 

S. flili. «t»ftat«koT#'bn4fll®5 nm<7)^ftii^lJ: . CVDft?»*>ft* 

Hi? i o~ 1 5 nm<nmitmimmm<r>nmm^m^L-z^ £0. it. #***a»>»* 

[ 0 0 8 2] 

r- h mums i o ane^^icn^-? . ( 1 ) wtitnmm. mitmimmm 

(Si NjO, (xtylJx >y tffifzt 1 ) , lUfcfifcajfcll (S i N x 

O y (xiylix< y£Sffe? 1 ia±*>il$S) ) . SfciiJfcffiL * tt c ft <b *>ftH(B 
. (2) fSMMH (high-kttSHvn) 9 >iWcitm. mit^y-^u 

(H f 0 2 ) . ^fb^7^^A>- 'J y— H (H f S i ON) . Wtity n_7i, (Z r 0 2 
) . mitT>i i-^u (A 1 2 0 3 ) . ifcttBtft^ > y> (La 2 0 2 ) 4ir^^±M®fb 

[ 0 0 8 3 ] 

iXic . 0 9 (C) c^-r «k 9 ic . r-hilI8 1 0 ±ici$«tt*fl3ifc t . ^'?--> 
Jrt4:k"?y-H*811, 8 1 2tr^t5, f ^ftl&tt WT<^ii *) lz%Z, ft 

^» i: U T , ^ ( A u ) , IR(Ag) . M ( C u ) , S4(Pt) . ;-7A (A 

1 ) , t »J •/f J > (Mo ) , y>?xf> (W) , f- 9 > (T i ) )!? i 'b}iliiX/z7tf5. * 



ici±, zti<b<7>tfm<r>mmvi*m^z z t^x-^ 5. ^mMMx-n. w ( ? > 7-7s^>) 

tTaN (m<t9y 9ji) <7>fi|JIJ£*fflo£j!)*, A1 (th^-^M tMo (t'J^f 

>) ifflpiMo , a i . m o <?)M\zmm l tzmmm*? . t i (*?>) ui ^ffl^x 

Mo, A 1 , Mo*>Hlc«JiLfc£*JRfcfflv*T*>ftv*. V- h&*iJi8 1 Ofcfc 

a^ffifflSMftH ( h i gh-ktll) £ffluTJK/£L£if ±lfi^ttft*ffl^T 

r-h«i8 ii. 812 trtfotz t . y- Mts^s^ft*«p>H u ^fi^mrt*^ 

t: bb'T-BZ ct 7lcft5£tf>, ¥$M^MftffclcKit*?&,, 
[0 0 8 4 ] 

lc 7 * h U v x h £ x f > 3 - x i y 7t& ft b lc J: *) mfii L , SJt % ft 7 . >X lc , 7 * h 
u v a h lcttLT/m&«ilI (7* 'J *) £fT7. 7' 'j ?wfiftt 5 0 ~ 1 2 0°Cfc 
L, mzfthtlZ # * h * * 9fti*fi*?ff 7. **Jfe«lTtt. /jD&SStt 9 01C, 
MBf fBjti 9 0 Lfc. 
[ 0 0 8 5 ] 

ftlc, 7 * h u x x h icmfti*£$jT*5 cfc-SvMi X7" u - ; x>i frhm&fe* x 

[ 0 0 8 6 ] 

f <7>'&. M£ titZ7 t h l v * h £ 1 2 5 'C, 18 0#-C/|D*&HlH*fT7 # 
xh^-?^fru> u x x h lc8->T^**#fti:*l*i L, Is] if? lc & lc jhf + h 

IC mmm* '< 9 - - > 7 L T , y-Hi81K 8 1 24f#*t5. 
[0 0 8 7 ] 

ft*?, :»B4»fl^J:LT. Ffr SE <?> it Pff lc ttfl^tt tUI" 5 C b fraim* fflfiSS^ -f > 

f xx 7 haicn^^tisjft^ntaiaicj: »> , r- kms 1 1 , 8 1 2§tgy- M6 

SI8 1 0 ll:^«LT"tJ:v^ 
[ 0 0 8 8 ] 

* ttB tt , & ( A u ) , ft ( A g ) , l(Cu) , 64(Pt) , r >i u (A \ ) 

. ?nA(Cr) , 't 9 y 7 A ( P d ) , -f y ¥ O U ( I n ) , t'J^f> (Mo) , - 
v *r >i ( N i ) , l(Pd) . VJy'9A(l r ) , o y 7 A ( R h ) , 9 y r*T> ( 
W) , ij K 5 •> A (Cd) , IIHZn) . «(Fe) , * ? > (Ti) , * a - 
(Zr) . '<'l7^(Ba) ft irtf)£JI^<b^ft < b * fc li c ti <o <7>£H<7>-& 

T * 3 — 4, s X f - ;U T >l a — ;U ft £ <7) T >l a — >l N >f ilf Hth>, T-th^ftt 1 
[ 0 0 8 9 ] 

[ 0 0 9 0 ] 

f lt, r- h mm 8 i i ztziiY- hmms 1 2*»*-t*Bcfflv^fcu yx^v 

xULTfflu, P + ^^iTF TfcffM-tSS&ft* U x x h 8 1 3 TSv\ NS!^*E 
««tJll (As) (P) *HAt4. C^lSf^lc «k o T. ';-^4S«8 14, K u 

-f > 41 fit 8 1 5 itii (01 0 (A) ) . it tz . BiatLTN^ + **3STFT* 

Mt5S^*l^ xU81 P fflT«L*T*4 (B) At -5 C i: IC 

ioX, V-X««8 17, K U 'f >««8 1 8*01**5 (010(B)). 
[ 0 0 9 1 ] 

f^C. V- h mffi8 11,81 2 toiJElc-4- 7t-4 8 1 9, 820 %ff$^t 

5. «itt»fl:a3R*»*>4*«fi*«***^ffiik:c vDaicTfl5<s-r*. c^^^fii^s 



fitt x v f- > 7 £ -f h z t ic * •) . ■» -f h* 9 * - n, £ Mfc-t ft\S £ o (01 0 ( C ) ) . 
[ 0 0 9 2 ] 

ft Ic , 0 10 ( D ) ic^-f J: 7 IC P mT F T ic & £ g&fr£ U x h 8 2 1 TRo , N 
S^iimtt^^t -f t>^i|A*^M,^ L DD«i*8 2 4 *JKfiRt4. * fc* 5feg J: »> 

K-XfiTN2!<?)iff1itt*^-r ^->*iPA-t-6. [a] flic LT , 0 1 1 (A) lc^-f 
cfc7lc, NITFTi:fti»»*l,y^h 8 2 2 T«iv P 3?tf>#m&£^? -f * ><?>ip 
A*tf LDD4Stt8 2 3 ZMffrtZ. Z^hl. fcg * 9 Bo H - XBTPH^ip 
-f ^>*i»A-r*. 
[ 0 0 9 3 ] 

fzlty t-*xt -->i\z J: oTJUSfcffo, IIALt^ftoSttfti:. A 
ic J; £, : & B E H $i 1 <7>ffl<I£[Elg2 tt*. 
[ 0 0 9 4 ] 

±ie<7)ISlc «k oT, P * + * 'HTF T 8 2 5 fc . Nf t^ilTFT 8 2 6 4IS1- 
[ 0 0 9 5 ] 

ffi^T. 0 1 1 (B) lc^?=k ?lc, zn<h<r>ftmmt LT, *&*ilg8 2 7 *jg«t4 

. c^&«8 2 7 a. x?c vDistiUA-'; ya*ffli\ mitamm^rzitm 
itm<mmm* &m z rzimmm&T 100-200 nm^i^ icff^-rs. m<tmim 

ttKt ft«RT6&-?**. *HMT-li. Xvc V Dv£lc J: *) mm 1 0 0 nm^mit 

&<£HmmiB&Lrz. mums 2 7*»tt*c tc * •? . ate* 

[ 0 0 9 6 ] 

JXv*?» S%Cfc*R8 1 8*JBl8-f4. £CTtt,-S0G (Sd i n On Gla 
s s ) ^ $ It X f > 3 - h v££ <k o T^ffi £ ft # 'M 5 H . # ') T 5 K . B C B ( -« 

. Itasca* < t %*m*$titm* r***», *fctt^#«j«fl:*«w5 

*>^& < 1 t> -ft*** *ftTi*SWJC) &ir<7)1rt§MM. T0FI> MfifS 

mm&mm csfta*. »ftiijfc4i:*>ii3fc* stasis) . 1 ow -k (<&»*$ ) t* 

fit^fflv^ck^^. Ife^)i8 2 8li. #5 **«±CJBiR3*ifcTFTlc 
[ 0 0 9 7 ] 

$ ^>ic, 7tnv777 <a*ifloTy- Metis i 0 . &mms 2 7 fcck^^^ 

R8 2 8*'<?->WLT, V - X^iS 8 l 4 . 817, fe J: ^ M >M8 1 5 > 

8 i 8 ic ii- & zi > ? ? h * - ^ 4 nm-tz o 

[ 0 0 9 8 ] 

Tfi» 8 2 9 *fl?J«t*. Mdi: LT««IS 8 3 0 fc^fiK* S t , 0 11 ( C 

) C*tJ:n¥l|#SI^*ti. 
[ 0 0 9 9 ] 

flTtt. CM0SS!^TFT*flF«l"r*iig**UTv^*6», N?B^TFT, PI^TF 
T\ tfcttC«?>3R^*3B*±t»ifi-r -Sl^lcffluS c fc tTi So * » * ^ Sfe fl T tt HIM 
X ? ^ilfiOTF T*ttBLTv>4^ cnicR<bT. it x ? ifm<n T F T * ffflSIf -5 BRt 

[0100] 

. f <^M^7C^t LTIi. --v t-^ (N i ) , ^AVi^i, (G e ) , I* (F e) . ><9 
y^(Pd) . U(Sn) . Ift(Pb) . nn'u (Co) . 64(Pt) . M ( C 



u) . &(Au) ^ir<»7cItfflv^cH«T-§5, Zfz. f&mJtm*%mLrz&.lz1faM 

[0101] 

IC <bfflu£ C t 6*T§ 4. 
[0102] 

ffiot, *Rfl*R|^Tff!!lLfciTtf)TF T^lfltttg < . fHU «D T F 
T*>!ft14Hi3-Tfc-2>. 
[0103] 

[HM3] 
[0104] 

* H 166 « T li . flU <n H M T ft M L fc T F T * ffl i * T ff;fi£ L fc H ft % -? * ffl o fc % ft m 
S (±ffittaifll 11) *ft«l*4 0JlcrH*Tift«|-*-*. iffiSt fflffiift k li . &$3t 

ffl**-r***^i8ii6^**w o aj-r «itT*s. 

[0105] 

13 1 2 WU + JcfR®. M 1 3 Itm 1 2 £A- A ' Tt7JISr L fcBfiiiHTft -5 

. ,£il&T^<?*l£ 1 2 0 Hi V- Mt^MMM, 1 2 0 2tiMg&. 1 2 0 3tir- 
HM»lfll3g&T*>4. 1 2 0 4 ttifiil|4ftjLS*. 1 2 0 5 lig 1 •> -*ttT& 9 

, 205TH**lfertffltt, 38«H4S25'-*ttl 2 0 7 Tftifi $ *IT u 

5. Srfc. Ily-ittl 2 0 5 Ic 6 £#><7)^ + v 7*tt t)*&t $ flT 

0 -5 . 

[0106] 

ftfe* 1 2 0 8 14, v-xfflJSBifi0B 12 0 1 JkUY- h §JSEift[ElS& 1 2 0 3 icAflS 
ft4M*fci£-*-4fc*>*>8l§Si!ttT& 9 . MA^]ffi-T^j;5FPC (7L^^^ 
^^-^•vh) 1 2 0 9 fr*> V^tM^ *? 9 n <y ?ff-f S^lfflX*. CCTH 
F P C L6»0^$*iTi*&v>a*, C<0F P Cicti7''j> h£lft£tt (PWB) *«Jft»>tttt 

[0107] 

JXic, MMlcouTia 1 3 £ffl^Tl£Bfl-rs. ££1 3 1 0 He BUIAIslftJfcViS 

^^/^nxv^^ ccT-ii. stbisiK ltv/-^iisiiih5|bi 3 0 1 tmm® 

1 3 0 2 

[0108] 

Srfc. V-xMSK®l0& 1 30 lttNf t^'HTFTl 3 2 3 tPf ^'HTFT 
1 3 2 4 ttSA&blffcCMO S0&i!>*Jft>l£<? W«H3B*»lftt4TF T 

tt, i>*n*>CM0 PMO L < UNMOSagTMLTtlv^ 

Bttft < . *«±Tttft < 5f»C^iftt« c k tT* 4. *fc, # V •> >> 
ki-4TF T<n* fettle RE 3 ft?, h '^y-HTFTT^oTUuL, # K A 
y-hITFTTftoTU^. 
[0109] 

$ £ . mmu 1 0 0 2 ii x -r -v * > rffl t f t 1 3 1 it, mmmwrnr fti 3 1 2 
t*<r>Yi <i y \znMizm%2 ntz% i <?>nm (.mm) 131 3££m&^mic * 

*flf£il8PfflTF Tl 3 1 2UTliNf t^*STFTTl»oTtJ:ul 
, PfUtlTFTTftotti^K PBSfclt&Stt**^ Pf t^iiTFTt 



[0 1 10] 

CCTlill^il 1 3 1 3 fc'TF 7<r> K L 4 > t IfilSLTv^iiSU-) 

Tv»4fcA. SI *>«fii ( 1$ J§) 1 3 1 3 60 Tl tt > V n > *r ft £ h* U Ott-vv 

fHi:Sft^y>«R4:<?> 3 JBAliS 4 4: , Eft* L T tfJftffifc <R < . flo, Hffft*-= 
v*3>7*h**i:;h. J.o , iltLTtii^iCtft'TlS. S fc . I 1 I ( 
m%) 13 13 \t. I T 0 (indium tin oxide), iftO/^^l:2 
-2 0%6O^fkIi^ (SiO?) Si&^Lfc ITSO, 4(Au) . fi4(Pt) , - v 
*r>i (Ni) , ?>^Xf>"(W) , ?BA(Cr) , t-J^^v (Mo) , ft(Fe) 
. =J '< * h (Co) . jB(Cu) . 7 y ^ i> (Pd) . S 16 ( Z n ) , Ptl, * ') 1 

?y (Mo) . %tz\t&mtt®<»m\:m emit* 9 t) ^iiuti^ul, 3/1 

[0111] 

trz. % 1 ens) 1 3 1 z<7>mm\zu:&®y} (><> mm. mm. ±±%t 

t&tttii) 13 14 ifeftft 13 14 tt#*»fflH6lg<b L < li Si iH £ # *& 

SlgTJ&fifctftii&n. &S!Rn 3 1 4 tlx, # s>ffl*>«3tttT *ltffi 

«*fflv>TEI 1 3 ic^ff^^M^MI-*. 
[01 12] 

lft«tt*ft*f ft fc*K 13 14 w±J«»*fcttTJ»»lc ft***"t* 

l|jS«?tl5 «fc 7 ic-TS. Mz.lt. fcftft 1314 LT#yl«)«*tt7 9 

'1 * tffl^£lf£, ilfeM 1 3 1 4 <*>±*l»*> ( 0 . 2^m-3^m)H 

■t*ftiS*Jf fc-fr* - k^ffHo. ftifflfy 1 3 1 4 t LT> oT 

i';ft>l> ic^-Slitt t ft 5* Sv^ttJtC * o Tx -v f- v > h t««Pttk ft -5 * 

[01 13] 

£84* 1314 fcgffcr* 5 aBL SfcfcfcT* &iH£±fi£# 
[01 14] 

JXCWfcffcfcJi 13 15 *Mf&tZ>, m%$Lltm 13 15 t LTtt, ffift 

SIC J: oTfU^l 1 3 1 5M/£1-3£#K ftft? *>tt»*ttffl*4. ffifr^Mt 
fSft^Mt, iSSICS^fC t T'X f> =i- h * -f > ? x x v V SIC ct *) C t 

o 

[0 l l 5] 

SI (Rffi ) l 3 l 3 ±lcttmiSlfE5fcJi 6 1 5 £ 58 JR IS CJB 

ttfiS«6»0 . 7PaWT, tflKttl. 3X10-^1. 3 X 1 0 _4 P a it'S^i 

. mft$nfc#«fl:^!fttt^*sii, ttsa^is l 3 i 5 (tn "bETta aw 

, iEJLUBfl, ftatli, tt^&a&Ji* tfaAl) ftfc, S^^7t/i 1 3 

1 5 OffiM C60 J: 7 ftftBTft < fc < , mil. S^iT'ffM^TwT^v^ 3 
•bic , «^^7tH 13 15iCB«2 <r>Mm 13 16 JiS. 

[01 16] 

ft*?, S2 60«^i 13 16 (M) HTIJ. tt*W»<?)/h3v> (ft*K»3 . 8 e V 



b . Csl^TU^l, JkUMg. C a . Srl^7)^'J ±$&H, RVZil 
(Mg :Ag, Al :Li) ^ft£^ (L i F , CsF> CaF 2 )«l, 

%±m&m (Yb 4t) *^tfa»^i»%ffloTjgis-r*c ts'i-is. * is sew 

#t?£££#1!tlc3i< ML, I TO, I ZO. I T S OXllf <»tiL<»&m (£&£#ty 
[0117] 

C ZX'lt. %.Kt)*mm-fZ ck 7 IC, ^2«^m« 1316tLT> If^KL 

fctt$KI k . i&tiWM ( 1 TO, I ZO, ZnOf) k*>fflJI£ffl 

:HT> mi <oM (MS) 13 13, m^S^IS 1315, SVl2<?)iS ( 
lift) 13 16 i^ftSVRSJtjlf 13 18 
[0 1 18] 

*-M#JT-li, m^^TtJl 13 15k LT, EJLv±AJlT-*>-5 C u-P c ( 2 0 nm) 
, *->imm&<»% 1 *>f6ftJI?*5 a -N P D ( 3 0 nm) , £ 2 <^^7tl Ti. -5 C B 
P + Pt ( D p y ) acac: 15wt%(20nm), « T *SJ 21 IB T * 4 B C P (30 
nm) ZMM%m-t6Z k lc £ 9B*t§. ft*?, 12^11 (ftft) 13 16k Utt 
9B8R<?)'h3 ^^mwrnzm^T^htztb. ::TaffaAl (CaF 2 ) *ffl^S& 

[0119] 

z<r> 3a 7 ic LTff2fi£3*i£«^fl7fci!l^ 1 3 1 8 «, 6 fe^Tt^Mt -5 . 4*f. ::7 
ti, 7**?-fl:*gfc*4fc*>lc*fel 13 3 1 fcJI^ra (BM) 1 3 3 2 ^«b4«* 
7-7 ( fSB&ffc^fc*') , zcTtit-'<-3 - h II tiH^F L &u) tiittu§ 

o 

[0120] 

ifc, fcSfEftif&T 1 3 1 8*t*±1-*fc«>t38iflffaif»JB 1 3 1 7 Ctf) 
M^HfUI 13 1711,11 k , 7] $ ft Jg , i? 2 oft&feiilg t <7>H 

tic v Dftic * *) m<bnhm<mmm. ®im%m. mimimmm (sinoi (m 
itN >o> ) , mitm<mmm (s \ onm («tt;N<o) ) , k-t*ii 

IS (flUttDLCIgL CNR) C it b<7>M*iHti*fr left LT 

Ii>-/a r^ftf LTi^*', H)¥ ib*J¥ < &5 k H ft ft ft* if* L T f- > 

[0121] 

£$fn?£ k t lc*#£ifcJR-r £ C k -5. Zfz. *RB&cfir*>**>JBH?S 1 *> 
, d%C^w±k:»2oltettj(6*K«a(t*cfck:J:oT, *#*l**lcit L TlftTl 
[0122] 

ttz. mtiMmmt l-uj, us 73**3 < , io. matt**-* *tt 

fta**F*U>. flo^T, ^7t'l4^^1--5tt^T-^4 C k U>. *fc. AS ft ifg In Jg k 

LTli, a-NPD, BCP, MTDATA, Al a 3 & k<^ Wttft^W* £fctt*Ma* 
fflv^T^*<, C ft^ttfljgtt, «Stt**U, R/?*»SPlt*ltiL e»j8fl§-?&4. » 
fc, Mg 0, S r 0 2 , S r 0 tt VjgTttt* *r L , 3§#v£TlslI£l#£ C k *T 

%htz#>. mt}$g%imizft^z z k -5. 

[0 12 3] 

MMT-li, y')3>?-y 7 ^fflu, SsiSk7*zr>-fcat?S?Him?i«ISLfclg 

^fl afettfeli^*fcUg2aMfgl61tlK2: LTfflu, J£ft*fftHk LTltStJ: 9 A 
1 q3*>S«*ffiu5. 38WffSI*raicft5t%iajflS^4fe«>, SBfl^^fiJf^h 



[0124] 

1 3 i 8*ftjh-r*fcftic^attm#^ifflmTT-m i x-^tt 1 3 

05, S2 1 3 0 7 t J: »> ftitM 1 3 0 4 9 $1 x-* 

ttl 3 0 5. B2y-*ttl 3 0 7 J: U T li x x &JftJl§£ffl <o * Lu« * 
. lly-'^l 3 0 5, »2*-*ttl307 liTS £ £l-r*ft^M£M L 

[0 12 5] 

*^lfefJT-lJWih*«{ 1 3 0 4 fcttffc* LT^7 x£«[*E££««>fl!l 
, FRP (Fiberglass-Reinforced Plastics), PVF 

ffli^:tn-^. i . 8lx-*ttl 3 0 5. W, 2 x - * ft 1 3 0 7 £ffl v%T ft jL 
Six 1 3 0 4 tit 5 "blciJffi (SSIB) iliii ic* 3 tf> x - *ttTttib* 

set fcnrfi&T£>4. 
[0126] 

W±<7) «k 7 ic LTm^^Ttm^ 1 3 18**lx-*ttl305. »2y-*ttl 30 
7 lcftA-T-5 C k ic J: 9, mSffcftfcTl 3 1 8*^«*»^^l=aiBf+*ck6*Tg. 
fl»»*<b*a^**i:i*ofc«*ft#IB 1 3 1 Sw'^ftfiffitftSi'SAti: <• 

[0127] 

ei ^m® (mm) 1 3 1 3 1 iTmmmm*m^tiimm%.xm<r>%.*mw 

[0128] 
[0129] 

*fftlfl*ffl^TffttLfc*J|#ft : F*fflv>T. 3 * ?tft¥U#£lt*flF«1-* C k*' 
*HMT-li, *«W*fflv>TftW"r*¥l*#lllI*> 1 otfUfiJk LT, CPU ( 
n«I-ll:Central Processing U n i t ) £ Ml" 4 5®g k , 
TF T*fflv*fc£ttE»***-t««*BI*fli^T5F*. 
[0130] 

EI 1 4 (A) li, S«l 4 0 0 ±lCff^L£#HM¥4?M 1 4 0 2 £ttLT«»*>U 

6 A ic *fe*iaT«* 3 <wftft salt L . *fe*<»)tffl k - L T 4 S**^ 
1 4 0 6 *ffl^Tft3tUTV»ftttffl**UTv^4. WTT, 13 1 4 (A) *>£»A-B*> 
If ® ^ «b JL fc ft ftS il U £ ft Bfl ? 5 . 
[0131] 

0 14 (B) iCTF-f J: 7 IC iiiffl^'tt^SI 14 0 0 ±lc THliSfiltlg 14 0 1$ 
J&Jfc-f -5 . M 1 4 0 0 IC li , fj £ BV< ') O U * ^7 7- -f 7 X * , T * 5 J * *7 * & 
#7 7.4 k<0#7 ^aHR*fflv>* C k fc*T§ 5. PET, PES, PENCft^S 

tiST-^f^n, r ? n,9<^8tt*W*4£i£ffiffi*»'b«r4S«ctt. -Mlcffe 

[0132] 

THUfeWRl 4 0 1 liSffil 4 0 0 tC#J!niNa4i:»7**'J^l7A*'l±|| 
. ioTTA^'j^ltTi* 1 ) ±»&IB*>¥$#Ji^tf>i£ft*Jlll£4 C k *>* T- § 4 $r ft 



[0 13 3] 

TttL&mm 1401 ±.\z#&w*wftm 1 4 0 2*»*t4. #&%¥m&m 1402 

olgifli 2 5 ~ 1 OOnm (4f I L < IJ3 0~6 0 nm) i fc#SH¥£#tt3 

31 £ It T li ft < v l Ja>y)l7-')i>ifflu6:tli'T§ l v'Jr^y^^-^i^fflo 
£Jf o\ Y -•'J u<r>m&\t 0. 0 1 ~4 . 5 a t o m i c %8*T&* C t frOf £. L 

[0134] 

f 014 (o ic^-r* 7ic nit<©^!ig^fl!i^mii«iTiaiB L£*> t ra«ic l 

T, #&H¥i*tf:JRl 4 0 2 £«R*>L,--f 1 4 0 3 fcfflo T U - -f JBWfcfT 7 . CWJS 
Hie J: oT^ a a B M¥i|#flll 4 0 2 (i&Uft^ ft, *fil««l 4 0 4 £ H6Att7^«tt 
1 4 0 5 «?J14. ftfc, U --?MlJ0 1 4 ( A) ictelt* Y^falcft -> Tu*. 
[0135] 

<Kv>T', 0 14 ( D) IC^t J: 7 IC, 7th'J7H7^ IS*ft 7 igplf *i*«>4 fc«> 
IC #fe#fc#gg*iH*IK 1 4 0 2fc«fc V«SS«5I*#-*-*¥4P#R 1 4 0 4 IctfLT 
MtJHWL. *fe#*>ifcWl:—*fcLTv* 45**7 1 4 0 6 TR«3t*a£t«. » 
fcftfcJRIt** 0 , SB*) 1 4 0 4 Hkto-t 4. ftfc, § 

Tfe^T 1 1 4 0 6 iJ , ffc^HfifctfijT^Lfci^tffli^ C t jb'T'S 5. 
[0136] 

JXIC. 0 15 (A) lC*?J:7lC, 1 4 0 4 0tt«**aSLfc'b. *ttft4B 

fell 4 o 4 <r>&mzmitmitM 1 4 0 1 *ftt>%xft , &*>r*ikiz>*9 --y *• u 

#i|#JI 1 4 0 8 a^l 4 0 8 c4»4. ft if. «3tffl3tJB 1 4 0 7 if <fc U^-ScMlr 1 4 

0 6i»-#k4oTi^k« $J££ Lft^-bS^ffl^JS 1 4 0 7£*MM1 4 0 4 ic 

[0137] 

WoT. &£6*&ftti\ 8R h v*X 7<A*^ttT*4 L£iWifc J: 9 -tfolcffi-* 
**4fc*>lc*l|t«7C* (#n>ftir) *«*l=**lt«. 
[0138] 

ftv^T-, 015 (B) ic^-T <k 7lc, |tw^#1 1 4 0 8 a-vl 4 0 8 c$S7^ 

M, ub^y-i 1409 fc^-t 4. ft is, y— v tmm 1 4 0 8 wbrh 

ic, ft^<?)*iP#K«oftilp%7 J: Y- hmmm 1 4 0 9 M$ft>£ 

, ^7X7CVDS$fcaxn'^ttfflVK I? g * 1 0 ~ 1 5 0 n m , ft % L < tt 2 0 
~40nmfcLTvM =i > § # tr !6*ilgT'ff?/£ t -5 . 
[0139] 

ztz. y- h fesis 1409 ii±ie^w^i-tc K^-r , ( i ) mimmm. mitmimm 

m (S i N x O, ( x £ yttx>yt»fctUU«>8») ) , Slft§fb«ll (S i Nj 
Oj(xtyttx<y$Sttl W±*>»») ) , 2ftS*R. * fzlt Z ft h<r>nmm. 
( 2 ) SSSMI&H (h i gh-kMHu?) &9 y 9 iHUfcft, BHfc'>7 A ( 
H f Op , gft'W -^A:/ 'jy-F (H f S i ON) , WcitV ') ^-OU (ZrOj) 
, WcitT>i ~-*?u (A 1 2 0 3 ) , 3sfcliSfHL7> (L a ? 0 2 ) ft %±%Wc\m 
*fflv»5;k4'?l4. r- htt$m 4 0 9 *gft»ft8JfcKfc»ft2fta3ii!8tf>«JI 

[0 14 0] 

r-MfeSRl 4 0 9 ±icr- htit ft4?i? 1 <r>^nm 1 410a, S2<?) 
14 10b 4)fMt5. ::T-iiv-h 2 IB«3S Ifzfr. £JBT-& 
oTt 3itti««lT-i,oTUu. iimd 1410a, 1410b tJ, Ta,W, T 

1 , Mo , A 1 , C u ft»^aif*ifc7C*, 3^tt eft *>*>7C**±iS#i:-*-4 

[0141] 

iX^T, 0 15 ( C ) tc^-f J: 7 (c, 3? 1 14 10a, H 2 <7>i|*H 1410 



14 11 <r>m®\tT-><-Bfc*a ttllS* < . u * * h v XtnMfc&mB. Xli&ff; 
[0 14 2] 

IfcoT. 015 (D) IC^-T cfc 7 IC. LyAh7XM4 1 1 *ffiv>T, £2 <7>49mH 
14 10b fcjgJRH&fcx *y m atfttR 14 lOatt. r- h 

1 4 0 9 *?¥i$fam 1 4 06 a ~ 1 4 0 6 ei^i'; t> ^JftftiU 7 . o b *> £ x -y * 
> n h y/N'-t LTilt^ x-y ntzW, 2 <7)WMm 14 1 0 b ii . 0 . 2 p. 

[0143] 

ft^T. 13 1 5 (E) J: 7 lc, L^h7XM4 1 1 a It ft .4g ? , % 1 <0 

ipmH 14 10aii';f>/ti. Y- hjfe«§! 1 4 0 9 t , % I <7>ipmJg 

14 10a toMJRit^^v^frT-m 1 <n'$nm 14 1 0a|ivf>rti. c<^I*l 
ick 0 , ^'Uv^M 1 1 . 3? 2 ioipmd 14 10b t#^x „ /Sft, 3 e, 
icHfl < c i: Ja±*> * 7 lc r- h ^6*1 . O^mWTUfflcJ^v^y-hl 

ft 1 4 1 0 i'M^S. 
[0144] 

/XIC 0 16 ( A ) ic^-f i 7 lc. L-y'Xh7X?l4 1 1 * 0 2 t -y x > u x x 
hiUftttlc «k •} P&£L . *fc**floffl*> L x h v * * 1 4 1 2 SHUff^t S . ::T- 
[J. P * + * * S T F T fc «: 5 « 7 «fc 7 lc L x x h v * ? l 4 1 2§ffMtS, 
[0145] 

iX^T. Nft^AlTFTt Sr-SMlC. r- h «ffi 1 4 1 Ot^X? t LTSEI 
£-l&lC*tt!fo7CJfc?*>.& ') y ( P ) $ttt5. C CTtt, 7tX70 ( P H 3 ) * 6 
0 ~ 8 0 k e Vf K - er> *"f *. C <^Iglc «k o T . Nf t^'H^TF Tt^4^ 
IC, 14 13a. 1413b 

[0146] 

fcuT'. ^^h7XM4 12*»iLT, Nft*AiTFTk *4«J«**7 =k 
7 I: L- y x h 7 x M 4 1 4 ^f^tS. &v>?» 0 16 ( B ) ic^l" * 7 lc, Y-hU 
11410^7X^11, iEtt^(St?:#t»7C*T**#a> (B) feSfloi-i. c 
<7)XSlcJ:oT, Pft**iTFTkft«ll«l:T«*il(«l 4 1 5**»«3ii4. 
[0147] 

/X^Tv LyU7XM414 £&£L£&, 0 16 ( C ) lc^* J: 7 r- h « 
ft 1 4 1 0 *>flliB*«7 i^^i^-fKOt-'U 4 1 6 a^H 16c *fl3* 

•T -5. *0"5t-'U4 16a^l4 16cll, 7*7 C V DtS^KBEC V D ( L P 

ffc-f £ C i: 6»T§ 
[0148] 

iX^T, Pf H*i<OTFTit:^yXh7XM 4 1 7 tfttf&L. 7t^7p ( 
PH 3 ) * 1 5~25keV?K-tf:/fL. v^h * 4 v-*«tt& 

VF 1/ -f CiDlglC £ oT. 0 1 6 (D) iC^t* 7 IC, * -{ H O t 

->i 14 16a. 14 16C47X7UT, i E8£US C 1418a 
. 14 18c ft*. 
[0149] 

ly'U7Xn 4 1 7 ~$t Q i~F V is Is 7^1/y X)> iUliftlC «k 9 fife*"**. 
[0150] 

[0151] 



ifclC. 0 1 7 (A) iC^-t J: 7 IC r- 1 4 0 9 feiWr- htl 14 10$ 

S7 £ 1 0>Jin&&(R 1 4 1 9 SI <?)Ji^^^l 14 19tt*sfS**-r*M 

[0152] 

f«». »«mia*tTVK TK^ft^ifei-. m i ^Jif^^n 1 4 i 9 \z$znz,mim 

[0 15 3] 

iX^T. $ 1 <?)IBffl%£!g 1 4 1 9tS?J: 7lCii?2 0/if§]S£*ilj£ 1 4 2 o 
. %2<?>®ffl&mm 1 4 2 0 tt. jft&ttfi- ($ft5ifl. SltHSl. it^$^tygfti$^=5r 
k) . ^ft'tt $ tt^«3ttt«>#»ttfl. ( 'M 2 K , TVJ<k # '1 7 ; K . 'J -f 2 
h* T 2 h\ LyAhStli^>'/y?Dyf>) , 3|(Si) k mm ( 0 ) fc tf>fi£T 
*U ltt«lcsHr< fc<b***£tf, *fcttB«*IC7 7*** 
$fctt5?#BE&ft*jS|eo 7 V>£ <H1 ft*=fr-tfttt*K x n**r>. ft 

[0154] 

iXv^x-. y-v&mmi 4 0 8, mi wijfe«/si 419, 3? 2<r>&mmi 4 2 ocwo 

35. ufc*53>?n *-^£fl2Jfc-f ft. f LT. 01 7 (B) IC^T£ 7lC&**fe!fo 

«iafc^Sc-r-5iea 14213-1421 ctm&tz. ztz. <&%-?&n\$. innf icr 

- h «ftkm«i-t4E» , b^^'r*. ft*?., Ctl«b<7)K^li, 7i;-9i, (Al) . f- 

* > (Ti) . * (Mo) . ?>ni> (w) *fc l < a ^ v =» > ( s i ) <r> % 

. -V'T>1, 3A';|,h, fk<T) 7 < fc 4» 1 II^7CH, & V&ifc*&tf T * 2 — *^ A a" 

[0155] 

W±<7>ck 7 ic LT. ftH«**t.»««***4 * 7lcff^-tftLDDJ1§:ii^'b£ , ) . r 

- h Jlfc 1 1 . 0 ix mWTkftiN f- 1- *^S<7>M h ? > v* ^^W^ C k *>*T§ ft 

. fifis^ftwsiatts ^ v~> j; 7 cj&jft-r so • h* m 

y-hJU* 1. 0 mn^T^^Pf + **a!^>?*IRh 7>^X7it>*5tj£-tft 0 
«rfcY- h£ft*l . 0 MmWTk**TFT**^5 * n > T F T fc *»IIIBT§ *. P* 
t^^I^Hh 7>y * 7 h * * TIC J: **ffc*JSf - + C IC < 

UCtl)^, y>7i • HM> mis. kt5Ct6'?§4. 
[0156] 

2 «b ic N f- + * * S! so WB h => > x x 7 . ft v P * v * * 33 <?> v$H h 7>y ^?i:fev^t 
. L D D tlliB. . ftlH^aU^^^T'-hiiti^^, ft G 0 L DHffl 

LTiJ:v\ 
[0157] 

ia±<w «k 7 lclfij/&2 ftfcSPIS M>yX 7£1fTft¥4fi#llg. *#?MlCiJUTttC 

p u^fFiitft c k a»*ff5 vt» mnmfaikz omhz ksauffwftk 

£fto 

[0 15 8] 

iXic. *»Wt)Bv»Tff«LfcTFTtfflv^*9 ^a«±C»*LfcC P U^t'd -y 
[0159] 

0 9 IC7F-TC P Uli. M 1 8 0 0 _blc. SfSHK (ALU:Arithmetic 
logic u n i t ) 1 8 0 1 . ftVllBffloMIIffi (ALU Controller 
) 1 8 0 2 . fit^Mtf 3 (Instruction Decoder) 1 8 0 3. §ij 0 
*$iJ!Jg|$ (Interrupt Controller) 1804. 5M2> riWflpgp ( 
Timing Controller) 1805. u^x? (Register) 180 
6. V is x 9 Mfflffi ( R e g i s t e r Control ler) 1807. 'U^>? 



-7x-x (Bus I/F) 1 808. WZ\%z.^m%ROM 1 8 0 9 . ROM4>9 
-7I-MROM I/F) 1 8 2 0 k*±i:tLTv>4. *fcROM1 809J&VR 
OMO?-7iU (ROM I /F ) 1 8 2 0 U . SU f- 7 7lcRl+T t fto. 
[0160] 

01 8 Ic^-fC P UHU f <r)ffif£*ffi®itlT*Ltz-m\ztZ?. HF£<7>C P 
[0161] 

/<x-f>?-7i-xi 8 0 8tMTCPUlcA^^nfciSr^fl, ft<fr»*ra&l 8 0 
3 ic A 7] 2 ti . ^u- h' S «Mfflf>f£iJ$]g& 1 8 0 2 . §ij 0 & AfflSPS 1 8 0 

4, u >>*7iWWfflU 8 0 7 . 9 4 I y ^ftJiJgfl 1 8 0 5 Ic A77 2 
[0 16 2] 

M@&ffl<7>«§5 1 8 0 2. SJ 9 jAAlfeiJM 1 8 0 4. u * x 7 SO UP SB 1 8 0 7 . ? 
-( 5 y 9- USPS 1 8 0 5 tt. t»3- K 2ft£rft^lcS-?§. ftttty»*tf9. M#fi&lc3S 
K0Bffl*>4iJ8P3& 1 8 0 2 tf. «S@S& 1 8 0 1 ^tftfrfcl&lfip-f *fctf>*>^*4/&-*-5 
. *fc. »J 9 SUSP SB 1 8 0 4 14 . CPU<o-7-q?-^|*Ht4>Ic. ^gg^ AtiJTjgg^ 

* 9SiJPg|5 1 8 0 7 ii. U 5>x* 1 8 0 6 *>TK U C P U *>«»IC £5 C T U 

x * 7 1 80 6<7)gcAtliL J eS§jAA^tf'7. 
[0163] 

7 4 5 > rflJM 1 8 0 5 ii. SSBB 18 0 1. vIKIsl8Sffl^$lJilg|5 18 0 2 
. tfr^fiPlfrgP 1 8 0 3. 9J 9 jAAftJffl]g& 1 8 0 4. U x X 9Ufflffl 1 8 0 7 <7>f/jfttf> 7 -f 
5 y ^*«W"r6fi^*4*-r4. tf"UlJ. 57 -f 5 > 7©JPgg 1 8 0 511. 3S*f n 7 * 
fl^C L K 1 (18 2 1) *%\z . ^1?U7 MI?CLK 2 ( 1 8 2 2 ) i±fHti ft 
n -y ^ig^IxTfe 9 . * a 7 L K 2 £ ± 15 & ft 0 8& lc £ & -f £ . 

[0164] 

tt^tt^oSi^ftw. C*>TF T*£fSLfcC P Uli. H *T & & W T . ttpjg 

<7) if b o # a*^- *i4«t5:S. 7th 'J '^77 -dglcfflv^fcft^v-^- 

fcflFM-f 5&£a«*V>fc*K J:!)fi^iTCPU«^t5:l: 1= «: 4 . 

[0165] 

*Hfi&tfiJ»J. 3llt<?)JKJIB^fl!l<olllt#li:a*ta*^i3tt*ci:6«TS«. 
[HM5] 
[0166] 

*JE«J*ffli.>?ft*ILfcTF T**»fkLfcC P U. > * <) . I C t L T II® L fc 0 . 
i: LTfBoi C t\Z J: 9 . 3 $ ?l4i|fl»g«£lS^5: t **T§ 4. 
[0167] 

? 7 - . fLlf (f >() . J-y;l,If -( -( (^7Kv r 7>ST f -f*7 r U 

-f ) . r-y 3 > v X^A. ^#S£ L £1 ( t-T* <f *) . $3^* (*>M * 3 > 

f - - 7 . ftttttft. ISSr-a, . r-A^s. eftft#*ft;Lfci!itt 

(I#S5IC!1D i g i t a 1 Versatile Disk (DVD) t^- 

if an-MT- (HDD) ^ie£i&tticiei^ft£'Htffi£S£L. *<*>iB«*fi* 

[0168] 
[0169] 

13 1 9 1 9 0 1 t 7 'J > h KttStii 1 9 0 2 ty^-'H 

$LTv»4. S^'UfH 9 0 111. **#Sijfcfc:Rlt'bftfciIijfc8& 1 9 0 3 t . 



% i <ry^mm%m^ 1904, %2<r>^mmw& 1 9 0 5 t . mnznrzmmizx 

[0170] 

■7 'J > h 1 9 0 2 ic tt . 3>ho-M 9 0 7 > + *«UIflE (CPU) 1908 
. H'1 1 9 0 9 . ttfBBtt 19 10. #F«HI0K 1911 & V3@SS^I0K 1912* 
ir^lxionTv^. 7 M > Hi 1 9 0 2 fcft^x** 1 9 0 1 11. 7 L *x 7*E» 
ii ( F P C ) 1 9 1 3 ic <fc 9 88cS tilus. 7* 'J > h &m%u 1 9 1 3 ica. 

»-jt!)t5Ck4RCiiSi ITtlu. 3>M-M907. ^ I s ^ II IhI ?& 

19 11. > t 'J 1 9 0 9 » CPU 1 9 0 8. 180819 104^11. C 0 G ( C h i 
D on Glass) ^«fflwt^'U * 1 9 0 1 tUSI^* c "b?§ *. CO 
GTjjUcJ: 9 . 7- <) y US 1 9 0 2 4 c t 

[0171] 

7' M > h M 1 902lc«S£'btlfcf>?-7x-X (I/F) §51 9 1 

^ttiwap^^^Aaj^ft^ten*. *t. T>-r*i:<f>iBtf>M«>2&5£fcfTft 

T > x t ffl # - h 1 9 1 5 6» . ^ 'J > Hi 1 9 0 2 IC Sit b n T ^ -5 . 
[0172] 

0 2 0 a . 0 1 9 ic ^ L fc =e s> » - >i<r> -f a -v ? 0 * ^ f . c <r> * >> =- - 'Hi . > * 'i 
1 9 0 9 UTVRAM1 9 16, DRAM1917. 7vyy Wt'J 1 9 1 8ii:i)' 
£-*ftTu4. VRAM 1 9 1 6 lc tt >< SiB«*> t'- 7 ft*. D RAM 1 9 1 
7 Icail^T'- 7 Sfctt*?*?'- 7 7 ICli&|f7n 77 len^ii 

[0173] 

M0SS 1 9 1 0 a. ft*'<** 1901. 3>hn-7 1 9 0 7, CPU1908. 
SI*«L«I3» 19 11. >t'J 1 9 0 9, 19 12 ftttff 3 tt6*/3*«*&t 

4. J: o Ta. MIslBl 9 1 0 icfTM «o*lT US ii^t* 

So 

[0174] 

C P U 1 9 0 8 a. nWm^±J&®1& 1920. 7*3 - ? 1 9 2 1 , lyXM 922 
. 7SS08 1923. RAM 1924. CPU1 908ffl*M>7-7x-*19 19* 
ir£1r LTv>6„ 0?-7i-M 9 1 954LTCPU 1 9 0 8 £ AflS ftfc&IHg 
^11. -HUS>*71 922lcftJf;*ftfcgL M0& 1 9 2 3 . fa-J r 19214t 
fcArt3*i5. vfSHS&l 9 2 3 ?a. A*l<* tifcMlc* if gftfr * &fitfr^ 
*8S ft *flf ft »5E-t*. -^^-5 r 1921lcA^2ti£ff^a^3-K2*i. ftOfflHi 
^£(£08 1 9 2 OlcA^ttft. 3i!iffl]fI^-£j£0S& 1 9 2 0 tt A7j3ftfciI^lc£-*§ 
. &H^£lrtHi^£±/£L. *S0gS 1 9 2 3 lcfev>T»£3 ftfcJtflf* *#ISIC tt 
1 1 9 0 9 . 3£$ft IeIB 1912. £r«lli0& 1911, 3>hn-M 9 0 7 5 
ir ic £ -5 „ 
[0175] 

1 t ') 1 9 0 9 , £^ft0?& 19 12. ^MH08 191 1, 3>hn-7l907 
li. f n^nSitfcfSr^lctt-aTftfti-*. iaT**>i*f|s|co\,*TlB*fc:»ill!*4. 

[0176] 

AWS 1 9 2 5 AflSilfcMtt, ^>?-7i-M 9 1 4*ALT7*'J>h 
SI 1 9 0 2 icHg^ti/zC P U 1 9 0 8lcM^tlft„ §iJiHI^£f&@S8 1 9 2 011, # 
4 y t- i y rf^M - K * t^Afi^ & 1 9 2 5 *^^«btiT § fcft^tfEn 

. V R AM 1 9 1 6 icttffl LT*>-5iStT f - ?£pfr£*>7 *- v -v h lc$$L. 3 > h a 
-7 1 9 0 7 \z%tt-tZ, 
[0177] 

n> h a-y 1 9 0 7 a. 'U^WftfilCpbtTC PU 1 9 0 8 h «b tlT § fciB 



- 7 1 9 0 7 12 . maSEK 19 10 1)^Al3$fifzmmm.E^C? U 1 9 0 8 fr<o Xil$ 
nrz&mH*j*1j t ic. H s y n c fl^f. Vs yncfl^, ^n^^fCLK, StftfB 
ff (AC C o n t ) . «I»)#£<I^L/R*4flRL. SI*'*** 1 9 0 1 lcf£&?6. 
[0178] 

l^fllnlSS 1 9 1 2T-a, T>t* 1 9 2 8 CifOTtftl: I- T 2 ft -5 -fl^r 

II 2 *i T to 9 . S # ft ic 7M 7 l. - ? . ><> K >* x 7 ju 9 . V C 0 (Vol t a g e 
Controlled Oscillator). L P F (Low Pass Fil 
t e r ) . ii-fi. >* => > ft £<r>Mffl$iE&-$: £A,?v**. ig^ftBSg l 91 2 Icfcv^T 
IgSfiS hZii^n 7 *>%Fmmi-£ttii^ii*. CPU 1 9 0 8 ^b«^^i:toT, § 
F«LH0» 19 11 lentil,. 
[0179] 

CPU 1 9 0 8<nfr^lct£oTj£'bftT#fc#|Sffi«*a&iI^li. ^MM?& 1 9 
1 1 ic T £F M £ £» 3 ft. . Xf-^-l 9 2 7i:l'bti§„ JfcvO 1 9 26 
ft^l^tlTf fc*Fffi*tt. *J»*U10R 19 11 IcfcoTfJHSft. C P U 1 9 0 8 
fr'bcorfr^icftoT. M^ftB&l 9 1 2lcj£'bft£. 
[0 18 0] 

n > h o - ? 1 9 0 7 . CPU 1 9 2 1 , 1Bffi0R 19 10. £F8lli0J& 1911, 

> € 'J 1 9 0 9 £ . *HS£fl*>'< -v ^-^ t LTHiti: fc 6*T§ *HJ5£0Jl2. r 
-l-n-J. ;<>^U7UJ. VCO (Vol tage Controlled 0 
sci 1 1 ator) , LPF (Low Pass Filter). *7*9. 
**>»J»ft0Riaft?&ftU\ * 7 «r0»CfcfEfflt* C 6«T§ *. 

[0181] 

t5Ct ft*prB6lc44fc*K f ft?ft<7>TF THTlttt^tt'oo § £M£ **T 

. IS*«lliBft3n, ft«3^htTlfi:k4«"P8 5. C<?)TF T^ftfltTCPU. 

> * -J . I C fc L L £ 9. '<**kLflflv^9teJ:, fDl^^T, ttftgtf) |f 

[0 18 2] 

3Sfc, *KJt«ia*ltWJBJ»iJ J: Vfl!l«>l5«l«li:a*^fc*Tfflv»4C t 6»or(l6T*4 

[HM6] 

[0183] 

*£Hfi*fflv>Tft§l!LfcTFT*ffluT«* iff ii4^$t5: f 
[0184] 

c t ic J: oT. L -*JR««tt*>*tta*tttf>*C0Ki>< ?->£ff*/£ 
^4Ck6*^(IBk:44fc», ^iii , ftwTFTBIT«tt«)lI'boS*fiKd**ck**T 

fcTFTtfflv^k, If ttd»tt*)oS*»ftv^if»Stft3XhTff«t 
£ C t ft'T'l -5. 
[0185] 

II 2 1 (A) B^^ST* *) . f#2 1 0 1, 2 10 2. H^g&2 103.x 

tf-*-g&2 10 4. ^tAT}^? 2 1 0 5 «rfc*#to. C^^^HKlJ. f&0>£%Jl 
?5FLfcftMfii£lcJ: D^iSLfcTF T*«l» I C^H^gG2 1 0 3 4JrCffl^i: tic 

5. 



[0186] 

021 (B) tt 3 > f a. - nfcD . f#2 1 1 1 . ?!^g& 2 1 12. * - # - H 2 1 

1 3 , ftSMSSgtf- h 2 1 14, H>T^/7n21 15 5r k£#ty. *f|BJ)£ffl 
ulff^^tTFTli- ^S2 1 1 2*>ifi£a&£l+Ttt£ < . H^ffl^ggtft I C * 

[0187] 

0 2 1 (C) Hl^miST^O, SIM**) i o*>ftf|fflT&*. cco^^mii 
ttg#2 1 2 1 . %^U2 1 2 2, J*ft*- 2 1 2 3 ft k£#tf. *IWfffluTI«J 
ntTF Tfl^S2 1 2 2*>iBSJSS^-fe:'-*8&2 1 2 4 ^ItTttft < . H^ffltf>Sgj I 
C. > t 'J . SMHHBft tlcffli^C k -fe>-*g&2 1 2 4 lJvt-fc>-*ilT 

LTfc ») , -b > -*gP2 1 2 4 T#^>n*ja«k:^i5H*T^*»2 1 2 2 <7>frf&3> h 
a-Jitij^fz*) . -b>-t§G2 1 2 4 ?f»*>*l*«ll*lc£i5HiT»ff*- 2 1 2 3*>sa«l 

lOfu *m l rz n ? 6 z t iz .j: x . KffttK «>ie at^t jw * c t *«t § * . 

[0188] 

±ie<7>S!mSf£ k LT.PDACPersonal Digital Assi 

stants. ttSftttW*) . > 9 . /Jxfflr-Attft fc^WTttSC. 

l4ffluTr^Lfc^i|Mfi%ffli^:HT^. Witt. CPU. > * 'J , 
ftir*>ttffiBftfeiBiftLfc'K ziih<r>m^m^<r>mmm^. S^fflwBBICCblffl 
tick 6«5r^T**. 
[0189] 

* . 021 (D) . (E) ttf^U^Tii. ft . 021 (E) tt . 021 ( 
D) <nmm*^t :«0fy ? * # > 7 \t. Mifc2 1 3 1 . H^g£ 2 13 2. U 

y X2 1 33. J*ft* - 2 1 34. yf>?-2 1 35ftk£*tS. *f&flfl*ffloT^ 
jfcSJifcTFTtt. H^§E2 1 3 2 coD^gB, It * SB 2 1 3 2 £SGifit SSfifTl I C . > * 
'J ft klCfflu-5 Z k 6*T*§ £. 
[0190] 

02 1 (F) llfy ?Atfft^i7fl.5. :«fy y<^ft^>7li, 1j#2 1 4 
1 . 1 4 2 . Mi¥2 1 4 3 . h 2 1 4 4 . 'J t 3 > 2 1 4 5 
. S«g&2 14 6. ^7^1-2147, ®^A^fiP2 148. 2 1 4 9 , Hi 
§52 1 5 Oft -5. *ft*J*fflv*TJ&*3ftfcTF Tli. S*^g&2 2 4 2 ^®^g|5 
. ft^F al> 2 2 4 2 £ftjap-t£!S88/j I C . >t'J, ?y 9 >i AflftJISSKft k icfflv^ft C k 

4. 

[0191] 

K (MM I C 7 r. RF I D (^HISIE. Radio Frequency Ident 
i f i ca t i on) k Df li ft * ) k LTfflu & z k B Z> . feajglfcfll L fcff 
B^tfflv^: ktck 9 , ff(S*ftl3Bfe<l: P*|;&ftk2!ft!I*fR[3Ba. ?rkLT<7> 
Wffl^ > * M k LT^IJfflHiT'fcJ. 
[0192] 

0 2 2 (A) 12. - h 2 2 0 1 left ft IC5'^22O2^rMi50 ft It T u S JB * 

^LTv^. ^Xtf- h 2 2 0 1 IC&*« I C 9 72 2 0 2 A, fc «fc v>. N 

UCLT. 31 16 ft IF IE, -v h 77- K . ftffi. ffiff, E#. fvn, h 5 

(T/C) . ttRSS, FffHt*ft klcM I C 9 *) 

tttttz*) Htf>&t? C k fc*T§ S. Z<r>M£. *ftT-f>5C tt^tli^A^MS I C 9 
7\z Kt] LXis% . *ElcttaifcS*lR-> fc 9 iA^^ 9 T § ftv^ J: 7 IC T 9 -bX+S* 
^^^•So Ziia. *^tffluTf^LtTF T*ffli>£ C kic J: »)lST-§ C <?) 
ct?lc5'rkLTWffli-.2»Cklc c ):oT.aiH^tl/i i t^kESy-t^ C kft«Hr06icftS. 
[0193] 

C <Z> 15 6> IC , Sftft 1 C?/^>t'JtLlfflu6: k ^SJiT-i^. 02 2 (B) {J. 
Mil C?^22 1 1 ^IfSl^fT'S^a^lcKi *) ftlti ^ ^'UcH^iAA/cW^tfLTv^ 



m I C 9 7 2 2 1 left, ±gHu ±M. I3ia¥^ B . faJHSft*: t0>±M&P8*>-?a 

^p D D ^rtiS7'D-bx. ss N ffl^. jf^, sft. «shr!, smummm 

* £-£tm-tZ z k V^miz 44. HS»IC?? , 22 1 1 frib0>*«tt. Mi»5**> 'J - y 

2 2 1 2<7>T>T+g&22 l 3 T'%aiTWi*U f ) . 'J - 7* 2 2 1 2*>**3 2 2 1 4 IC 

c t ici oT. ®ftm%. 'kftm%* $g#&*jeji-f k^ggicsr*. ztz 

. ±M. RSI**, vg®%*>* *i?ttlcttLTT *-fexti£g:£*£ c k ic J: ,T, t 
*-fa**i**L«ruJ8£ttS*jA*, *#jA*, vg£a*T- § S i* ttffi *lc 4 o 

To 4. 

[0194] 

ii I c ? rauTwj: 7 tffli>5; t £ftalSicflUft I c 9 r\z£ 

[01 95] 

*. u f7^lf*t*SRlT, ( 1 ) MM I C ? ricA/3 3*lT^«&f'-7*i§BS^ft 
tTP'^tS, ( 2 ) ft ft I C 9 7\ZA1J$ JlTl^S t*- y**)*)*)***^:**, ( 

3 ) iil C 9 f\z AJ]2 ftT^ZT- 9*m%-tZ . (4 ) Mil C ? ricA7j£*iT 

i^cti; ioT^ats: fc &. * LT. tHo ic^x -v ( 1 ) ~ 

( 4 ) m*-r ft**>*yf jpfffciifc*. stiiii i c ? r<?)^- ? ich^MiHt *>n 

T v» * x v ? t Z> Z t\z £ r>T . £I+tf>1rM£ fi';?ti. Z<r>& 

7 k . ffii*jT?tt£H-<7>1rft*St!g-t<& c k *«5T^T* 9 . iS^TilSrttwSigi: 

ix nil i c 9 ?(?>mm-&m&Mt>nz z ttvattzz k 

[01 96] 

fcfe, ( 4 ) <r>M.$t I C 9 7lzAtl2nT^Z7-9Zmm-tZJ5ii£-£^ < o*|Slf* 
Mz.lt. (a)*»IC? ^ttiffi"-?^* < k *>-gGlc T 0 

(t7) j < a r 1 (*>) J, r o j k r 1 J ^m^st^A,?^- 9<r> 
®fami-<»w>m<»-u*mm\z&m-t z>-fi&% ttmuz z t 

[0197] 

n x h fi i5!t £ 0 6 <£W **ifl*fflu*CklcJ:-9T» **ffl*SE^«*<lB** 

v-#-*^/£-t£'&^A*>5: < I g ffi i& ft 3 ft . ft« □ * h * Ttf S c 

kib*T-§6. u-^JKW«* + <»*«a««lc»3lt***tf 7 ck**T* 

. k<7>M» i cynaii'K, ttdiwtr^ot * -5 cuiflsf « c t *. 

[0198] 

W±<7)=k7ic. *»WIC J: 9 ffttS*lfc^#«Ktf)affl«Hltt!|i*iTlE < , *§£Bflic 
[0199] 

[ 0 2 0 0 ] 

[0 1] *HW<?)^Jt<?>^flB*^-taT*S. 
[0 2] *?&B|J^HJiiE<7>M£^-*aT-£>£. 
[13 3] tt#tt«r**-rElT**. 

[04 ] 7^l*S4iMk^ H B H 'l±^M^Mlcfctt€»^^i(i§Lklx*r*ifeBfl1-^0T-*^. 
[05] ^ffl<7)PJiei klRiL%*fc«)B«**1-|aTft*. 



[0 6] *%.W<7>nM<7>-ftm*7fi-t®T-$>Z, 
[0 7] t^lB<«II^-tll*^t0TJ)6, 

[0 8] *$Lw*mm Ltz*wwmu<»ftm-)i : &'$:mn-tz>mT'$>h. 
[09 ] xmntmm irz*i$&mw.<nf{mfi%i®.wt6®-z-3hz>. 
[010] *mn*%)m irz*i$#.mw.<nftmi : j ; &zmwtz®-z-$>z,. 
[0ii] *ftw**}Mir2¥$i¥mw.<»ftmft : rZ*mw?z>®T-$>h. 

[0 12] *f£Bfl£;flJffl LTfFSlL/i^*^i:^«lW^fiBH-t-5 0T-^S, 

[013] *mnz%\mLTftmLrzmKnw.<r)Mm*mnth®T-f>z. 
[015] *%w*mmL tz*^w%w.n Kmi5 ; &*m.w-$ t>mx- $> %> . 

[016] *M£fJffl L^^i|#^g^^S!!^S?:iiBfl-t^|2]T-*>€,. 

[017] *mn*mm\~Tz*m&nw.<r>ftmn ; &-kmn-t *>®T'$>h. 

[0 18] *%Bfl£flJffl LTft§!lL£^ttmiO«£l&BJ]t£0T-&.5. 

[019] «Bfl£|lJffl LTfP^L^#i?#jf gO«£l&Bfl 1-^,0 

[0 2 0] *HBfl£flJffl LTft$yLfz¥ii#raioM£t&Bflt£0T-*>-5. 

[0 2D *»nH**ijffl iTftmtrz^mfrm w.<»®.mitWLWt t>®T-&z>, 

[0 2 2] *f£Bfl£|ijffl LT^t!JLfc^ip#mS<7)ffil^$-ieBfl1-s0T-*»S o 

[0 2 3] l -■ffcJEUN LT^'gfrmZfeikitZ if £Mlc6fe7t*MttU CO 

[0 2 4] U -^'^B9ttLT*i|#:fi^^ a a B fl:$-fr^*lxlCtfe^^MttL. CO 
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